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Non-interventional management of small pneumothorax in the very elderly INTRODUCTION
Pneumothorax is common and potentially life-threatening (1,2). However, not every pneumothorax needs surgical intervention or thoracic tube drainage. Non-interventional management (NIM) of small pneumothorax (< 2 cm rim present between the lung edge and chest wall) may perform in selected groups of patients with stable cardiopulmonary condition (1) (2) (3) . In the very elderly, however, NIM for small pneumothorax has not been well evaluated. We herein report successfully treated three elderly pneumothorax cases with NIM.
CASE REPORTS

Case 1
An 84-year-old man with chronic obstructive pulmonary disease (COPD) presented with dyspnea on exertion five days before visit to our hospital. He had a 35 pack-year smoking history. A plain chest radiograph demonstrated a curvilinear opacity adjacent to the left lateral chest wall. This appearance was suggestive of a small pneumothorax (< 2 cm rim present between the lung edge and chest wall). A chest computerized tomography (CT) scan demonstrated the volume of the pneumothorax was less than 20% (Figure 1A). Therefore, a chest drain was not inserted, with enough security in cardiopulmonary monitoring for a week. Over a period of three weeks, the pneumothorax resolved.
Case 2
An 81-year-old man with COPD presented with breathlessness on exertion two days before visit to our hospital. He had smoked 20 pack/years. A plain chest radiograph demonstrated a small pneumothorax. Arterial blood gas analysis revealed that PaO 2 was 103.6 torr, PaCO 2 49.7 torr, and pH 7.345 with 2 L/min oxygen. A chest CT scan showed the volume of the pneumothorax was less than 20% ( Figure 1B ). Without insertion of chest tube, he had enough security in cardiopulmonary monitoring for a week. Over a period of 10 days, the pneumothorax resolved.
Case 3
A 91-year-old man with COPD referred with dyspnea on exertion 6 days before visit to our hospital. He had an 80 pack/year and had medical history of left pneumothorax three times, which were treated with NIM. A plain chest radiograph demonstrated a curvilinear opacity adjacent to the left lateral chest wall. This appearance was suggestive of a small pneumothorax. A chest CT scan confirmed the volume of the pneumothorax was less than 20% ( Figure 1C ). With no chest tube insertion, cardiopulmonary monitoring was continued for a week. Over a period of two weeks, the pneumothorax disappeared.
DISCUSSION
Pneumothorax is a potentially life-threatening condition. Traditionally, thoracic tube drainage or surgical intervention for majority patients is recommended; however, selected cases of small pneumothorax being successfully treated by NIM have been reported (1) (2) (3) (4) .
In a recent review, Currie et al. reported that patients with a small pneumothorax (< 2 cm rim present between the lung edge and chest wall) with few symptoms did not require active intervention (2) . While yoKagohashi K, Ohara G, Kurishima K, Satoh H.
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Tuberk Toraks 2013; 61(4): 342-345 Our cases did meet these criteria, and they were successfully treated with NIM without continuous intrathoracic drainage. When cardiopulmonary condition deteriorates with increasing pneumothorax, the size of the pneumothorax turns larger than 20%, and dyspnea or chest pain fail to improve within 24 hour under NIM, surgical intervention should be considered without further delay.
It is difficult to compare mortality rates after surgical treatment with those after NIM for pneumothorax, because each case has different general conditions and surgical therapy is likely to be performed in very severe cases. A major problem of NIM is that a longer hospital stay may be required than for successful surgical therapy. Our three patients were discharged within three weeks, whereas successful surgical treatment usually requires a hospital admission of less than two weeks. However, the frequency of complications after surgery, such as leakage, and stricture seems to be relatively high in elderly pneumothorax patients coexisting with pulmonary emphysema or interstitial pneumonia (6, 7) . In these complicated patients, the hospital stay usually may be as long as that for conservative therapy. Furthermore, the thoracic tube drainage or surgical treatment is more expensive than conservative therapy (8) . Thus, considering the mental as well as physical agony of surgery, NIM is likely to be considered, and can be appropriate if careful evaluation of the associated disease can be made, to avoid further invasive procedures or medication.
In summary, three elderly cases of small pneumothorax were successfully treated by NIM. With the development of imaging techniques such as CT scan, as well as improved cardiopulmonary monitoring, NIM for small pneumothorax can be a possible therapeutic choice even in the elderly. As NIM is likely to fail in the presence of additional medical complications, the cardiopulmonary condition should be examined carefully when NIM is carried out. When NIM fails to show any improvement, interventional therapy should be initiated without further delay.
